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T T s relative charseterigtios. of the ' 
ta afr E., M9 e TUE v the Grenade Ant 
ank, * ' 


x 


n mym ; 


| 3. at Lt, Edvard B. Grosman, Infan Test Seotion 
The Infantry 6 eA the tests emu ww ie report, 


The correct nom * مس‎ — now been 4 a id aa 
Antitank, H.E., MOAL* and "Grenade, antitank, f. f., "o." 


A. Results obtained with the M9 e were eerta 
in Report $f Test lo. 1312, February 11, 1 2. 


T Information يي‎ N firing a linit " init 
of n te Ap was we in — t 
Report of Test Test No. Laia, dat dated ye 1o, 1 


‘The rt gives results obtained from 
ning of KOAL an ne roort * in enter to "— 
; tred uM s wu date. | 


one CTED 


6. Information below on sighs settings, t eotory, eto. 
was obtained by — لب‎ = „grenades, and was beds in pars x 
by firing MOAL grenades 


7. The MIA W se grenado is identical in external 
appearance to the M9Al, wi exception of the de ge 
AE; However, the 1411 assembly does not have a dag 

and the body of the grenade is empty. Screwed into the forward 
— of the tail assembly is a steel bar, so weighted as to give 
the N1141 grenade the same ballistic characteristics as the 
M9Al. This bar is about 0.6" in diameter, frs 0.35 lb. and 
extends into the body of the grenade about 4 inches. 


V — DETAILS OF TESTS AND R2SULIS 


8. Testo, 1. 


۰ Purpose: To determine stent settings for the 
oa sita. 
2 e Methoat By fi grenades fro from a rest doe 
e site. Mp nm cen enfer of grenades were 
vires at cw | ١ 
a. Results: 


— (3) For 25 : Bet the at w 
ue: — open sight jel tere the peop and erar i dup top of 
e grena 


3 (2) For yards! Aim ov the of the 
عم‎ ae ld PL utn 5 


| (5) For 60 yards: range marking 2060 on the 
ae lent and aim over the top of the gren grenade. 


(4) For 75 yards: Ain over the top of tho aight Aix 


P leaf and over the top of the front sight. 


: ana intr. vetste ‘Markings on the sight leaf for above oonde i 


(a). For 2 nale 1875 
b ards: 2300 
0 Fer Por or , ‘2660 . 
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^ Lead! se ii ait y Note that in w sok. 9 2 thes with Ma 
definite the slide a 
are available for 25 and $0-1/2 5 ME | : 


.— (f) By setting the peep for 2200 eris, 0 

mare milne AT 2 EF T 
eu E. 

aid te be used for 60 yards. Se ae of ARE ل‎ 7 


^ (8) If the sight is set as in te) above, range, 
2650 m the sight leaf must be used when the CL is 

fired at 60 * H. EI is Ly 226 5 in ( 1 du 
grenade is to be tive at 25 yards. EER, 


| To deteraine of departure and 
W انات‎ "lum M9Al and M9 N grenade. os 

: Methoas t set obtained — itia 
vere wel ~ determine am مسد ف‎ Ln of departure 

were used to determine وي ماله اهمد ب‎ jeotorios 

of the NOAL were compared wi th measured trajectories of * HA. 

2 Results: ١ 
للد‎ Angles t ERA bereue. 


Range, x Angle of ‘eres 


»" a s aal 


i 78 ib os em . B 
E wen. M9AL grenade, figures in inches. 

w Measured. 

` 95 ds a n 5 7 
S -22 .0 MM 84. 25 83 
BO -61 +31 75 o  "$ 
"s LO «167 120. 0 0 
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E 
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4 story ¥9 Grenade caloulated from a s 
angles or ee * nearest foot. oer n 


: have با‎ $4 and ني‎ on | 
mda RA PERS rer. ej 


Method: By firing at arget at. | 
"^s y! 28. 85 e 
— ES BR w 


PELLE 


SE a Pre ne on the launcher 
(A Results: T ion Wc d d 


“ya 


Wa eo ET UA 
y g A x Pay 
1 1 J 1 ^ Pu 
A R 4 UR 


EE MIV T YE: ue MAL RAS AE ELF‏ لورفا كه 
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(2) 

Numb of PAM os Di ion, feet poe j 
ber were on, fee e. 

. Shots seconds "A nu VAS soligperston, Toot Long. Lat. 
3 5.6 688 229 60 5 8.7% OF 
4 8.5 765 254 90 15 11.8 2.0 
3 8.3 677 226 57 | 8.4 
3 9.7 684 19 B 2.6 0.7 
5 J <= " - BM MA 395 
$ 10 247  . 82 Ek. M dy 

1 7¹¹ Grenade, fired under sme condi tions. | | 
3 7.5 5866 2 36 © 6$ 19 


! Lateral f aon in e cases is excessive due to inaccurate 
sighting rifle a "rm 
& : the launch 


& 


ote: 


VI 023008320 


paragraph 8, Tg E No. 22337 it $ shoud be noted that 


the p si ay at ei two points, when used 
` with the NIJAL oF M9 M9A1. ‘the peep may be set at 1750 p which ili 
then get سخا‎ two definite on the prede Heg i 


wii m 


laks 9600 Mi the ui 1 


Q6 ye the at 2200 MES definite aiming 
marks on 8 Aus etis T for yards and 50 
yards. * that a 5 range 2 1875 nust be seek when the 
range is 25 yards. 


" It is more difficult to use the range markings 
the sight leaf than to use the rye be e aiming marks. mm vd 
the glide apaun From the traj table it 28 be seen 
98 be only one foot high at 26 yards if the 
firer (er aal n t setting for yards. In view of the other 
68 : . ved (range, errors of hold and ain, ete.) and 
the thse of the ANM. at whioh, he is 2t it * en 


75 whl ig Where time permits, the firer can use range 


| dy 1875 for 25 yards, but even if he uses the eight pl 


for m ta the error M not » pe qus 25 pets. -RESTRIC i E m 


' for 25 yards and one for 
e 
BELEG to use. 


A A BÀ نیف‎ the trajectory figures x measured for 
the MILAL grenade, it was noted that they Lay ed markedly from 


recheok of data o on the MIL, às calculated from angles: of departure 
and compared wi Mun data for the "Y showed that an 
error had been made in det ermining the e ort ginal wejeteep | 
figures for the M11. 


2 figures for the M11 and MIA given — 
us paragraph 9 qr vr 1 of this report are accurate to the 
ae foot, da is close enough for field condi tions. nU 
18. Ae The body 25 the [^ practice grenade is s made w c 
| except te the Va ‘assemblies. | diges di 

N me 


erge „ a 
was fired sd against amor rate e n 0 


| Be + the 
firing ese, . a 
Because of the spe | 


| x adi „2 more. s sat efaotory tr RE s 2 
اا‎ | C ii evident ¢ he training allowance of MILA 


| 4. Based on the متم‎ lut: —— of m 82 grenades i 
for training purposes, it rd believed D when the MllAl grenade . 
is issued for training, three additional bodies should be 3 

and 5 tall assemblies per grenade. A rete dane haa” ate WS 
wit ten to this effect. 


4. The Test sies. ااام‎ that the PS 
Department develop a more durable nia type of. practice g 2 nis. 


14. مق‎ During test firin | with the I grenades, it was 
eden tan VO settings o tained did not agree eu 
rg امه‎ obtained in previous fi On checking, it. — a. 
that og eed one M^ pap Hel vith the bore of th 
: rifle, bu ER 


۰ N diede. à was made with this and one other new 
: launcher on jour different M/1908 rifles and it was found that 


| RESTRICT i ED 
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the n o f droop waa practically the same for both Launchers 
on all fer rifles. ke lead the. ten that this | 
1 is one of segs mate igi we 


` muzzle and the 6 ing nu 

1e has been wri ten to kas “attest, ag M ase 3 a, 

a. Terie investigation 7 ig this line ovet that 

the Launcher could be bent throu ropping the rifle and other Ta 
abuse. The grenade is initially projected on a line which is the 
extengion of the eg rd — gf ne. 1f ‘the launcher is bent, 

‘the grenade will be disBharge an angle to the rifle bore, . 

and will not hit the poin of sin, “vith “m e as P 
in ع‎ vi above. —— 


sight settings determined, 1 "T . 

wand n wath "the Launch to the te TE the. 

launcher is ve ١ the aight settings not be 

correct to Shango t (^ Our or dy 
int of hold in the x resen that 5 oh the. T 
auncher 1 is bent „„ i 


É the Launcher, rif net parallel | te: ihe bere may b 


en straight ' bend: muing with Me age ie 
board or other aat ial. ا تنوه‎ gotten سس‎ 
Aale of ry “ene 8 by shissing the dal mt * ma Mr e | 


uh The 10 Mist iar Wi shocked by locking in the nisle 
ot ioe à with the bolt open. er rg Ba APA Ar the 
muzzle of the e bore concentric th the circle at t 
breesh. e of ihe bore, t y sre is then on the center line of She 
bore. The oiroular mouth of the er should the : 
| st with. Ne bore M the launcher is ve chanel o 
| ek, te 14 hann 


at is not 


1 ù ا‎ ue: the ease Ê Var PA د سی‎ through 
نا لد‎ or because of the pn MOM of the launcher not 
a manufactured so aa to tat Dre mattar 0 the bore on all rifles, 
the Test Section believes that this matter should be discussed 


In the Training Manual on e launcher and that direetiona fer 
EN. the pend ed imming should be included in oe 
that A separate lette as been written to this effect. | UM 


E 


„ 
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vir nme 


end 15. “The Test Seotion concludes thats 


n The a t siege for the 10 and mia grenades 
8 meia £a oo a 


ke E ur Set the at, 2200 gede and use the top 
(f the grenade as a dont be poop at, For a range of 


25 
Aa Aare Tee merking 1078 on me 


w m rte, use orcas open ee " above 


T 50 E use the top of the wart . c | 


: m leaf sul, For s range of Te) = 5 hs the top We 


- p eem bi e RA in aged * 
T o 


ee figures for t as ven 
of 2 infa 2 Eater fe Eb g. L 


, RUE Visi és actin ba nd utri risks uy 
p lie Tag MUR ene : mar 


me launcher ML must be checked ius the soldier, frm — 


ie 


vini to ik in order: te mune its alignment 
of “is rifle. 


He 6. 
Ut. Gol., 
ont er of” Test E Mien. de 
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1 aem SECRET 
1. See Report of Test Nó. 1312. 
CII PURPOSE OF TEST 


111 ve shonestortation of the, 
geeis RY Hln FOR as parê tO 3 


eL 


„„ N Se ee ES E eet ͤ 5 nud 
GAP ais „ ES " reu CANNES 


opini. nk Grenades NO; mg 

have been pent to Ue Infantry Board, 7 
domod o sor ide c eae ke 
perior w she painted ork ve pe 


d EL I x 5 
oe 5 
vo ware reges for ve ant 


ae 


1 base detonating fuse whitch 
poai a 5 ES 


— fron a HS 
md eae Aveo 


ases me VER. has a bago detonating cape 


7 ngu t EERS 
| Ex Plate ho. 8). 
TD مهلملا‎ and Dimensions, 
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Turposet To determine the relative penetration of e | 
` he “od 


oorge 


fa i! picos piene ate gevare 
EER REEDE, W EI ظ‎ 
Resne ‘Plate ise Plate 14. ظ‎ 
d € | 
The N9 grenade blasted a hole | in 


sarean pers and rate Se about 2 


Tr 
5 BREER 


VEREER | 


pere draal o o 5‏ لق 


| di. اووس‎ (7o determine tho penetration of افيه‎ 


a “araor ق‎ 
| in front : à Pisos of £ im, or D A . r RE, iori 
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of 2-1/4", with 6" of ai ate between the two places. aA o | 
armor plate was set 16 T the 2" plate. An MOAL grenade 
(pointed ogive) was fired at the plates. , | 


: & Resulte: T EXE lasted a hole sted - 
mately 1" in errie the 1/4" plate and blasted a — 

hole approximately in diameter ep Er the 

` 2" plate. The 1%. P a.d ^1 16" back, was considerably scarred | 
and posk-ngrkea over a diameter of 6", by the ripeto anden 

fre the ?" plate. Plates 20, n, 22. 


M. um Mo. Bs 


3 Purpose! To determine fragmentation of the 
56 grenade. 


b. Method: The greats was Hoa at a steel ido: $ 
Sereens were placedon the flanks and front as shown on Page 6. 


: D For- results with the N9, see Report of. Test Nor, 
5 1312. The MOAl grenade gave the following resu tei 


(a within an anglo of about 200 mite to She 
flanks of the point of Pah rests 3 are effetivo to a 
range of 10 or pec 


(2) e danger e neasurea from the face of 
the. target toward oka firer 1a 1800 mii 


(3) "he safe angle in the direotion of the die E 
ia approximately 600 mils. -— : 


| (4) In one instance the m asconbiy was throws 
to the right rear approximately 25 yards. 


(5) The Lise e fragments are. throm out 
laterally, with frapanta fee smaller and smaller ae mer 
ل‎ ge the direction of fire. "Thus at angles of 400 mils 

Fragments vere modium els 400 to 800 man 
. fragments ne, — zed and nen rd 800 to oo. the fente. 
were very 


| " 0 viis اس‎ | 
10 yards of the point of impact. Pete. to the flanke of. ww: | 
point of impact are not. n | | : | 


3 
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18. Jost Bont, : 

s سر‎ 0 qti Menem. 
Au tue n Grenade ae (pointed ocio), 


mae Gras vr riod, oma of ime 
. noted and M nte corrected accordingly. 


d 3 Tuc 
cet at 


| bodys 


| sane method o as used 
with tho 0 deer ee WEEG 


IT Due to the 2 Limited 1 ى چە‎ a 


1 Wange the HOA et 174 uat a es ; 
م‎ n e EL 


SECRET 
mee * 
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tail. recess is appreainately 9/16 less on the W, giving a 
shorter depth of seating of the leauncher. This should reduce 
. somewhat, partially ening the effect of the -/ 
weight. 


16. a. The recoil of the u, as indicated by paragraph 

8, is less than that of the M9. The results of Test No. 1 are 
qualitative rather than quantitative, but they indicate that 
the recoil of the M9 grenade is several times that of a .30 
@aliber ball cartridge, which is borne out by firing from the 
shoulder. The recoil of the M9Al is considerably less than 
that of the 5 et due to the lighter weight and the shorter 
seating on the launcher. However it is still sens) corabiy 
more severe than the recoil of a ball cartridge. From 

recoil figures * is estimated that the recoil of the Ar is 
approximately less than the recoil of the M9 and about 5 
times the recoil of ball ammunition. 


h. The data relative to number of rounds H can 
be fired, given in paragraph 17, Report 1312, oan probably be 
revised vers, in view of of the lle recoil of the M9Al. 


a AB xw sible to eliminate the use of the 
rubber ns M9Al grenade is used. More data 

should bé pic ee by firing of actual %%% grenades before 

a definite recommendation ean be made on this point. 


2 ag a Maximum penetration of the 1 ja mol 


"known, e three grounds which hit the pla! Par. 9, 
10 and se 5 blasted holes etely through the lates under 


test. It is believed that cker plates could ore 
but how much thicker is not known. 


h. It has been reported that some German tanks are 
being covered on vital spote with a two inch layer of concrete 
ETA Kia. M scams FIN 
: ration an wenpons. par 8 

be noted that two inches of good concrete over a one inch armo 
late is not vr mU to stop the MOAL grenade. It is * red 
be noted that ‘the 219 grenade was stopped by this combination. . 


8. airspace, as desoribed in Par. 11, has been 
: nd as Bn method of gna the effects of this 
grenade. The results of Test No. 4 indicate that the grenade 


ILD em 
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ie still very effective even — it is detonated 6" from 
the armor plate. 


28. Tt 18 not believed that the von ome will 


larger fragnents | were | 


pur 2 The lighter - material of the Mom not only 
`" produced smaller fragments but a smaller number o 3 mg ed 

 Ponsequently the e danger range 1s sonevhat less than wi the 
MO grenade, one third te one quarter less. However, 
despite this, 1 is believed suse gos MOAL may — a — : 
weapon ageinet personnel. 


. Test No. B is eve but ا‎ 
More information should be gathered on this subject. — 


19. g The inertia type firing meohanism is . 
; ——_— ad sudden checking of the forward motion will ut 
» Ru is not necessary for any particular por — ef. 
XY 8 as ie the case with the MD. 
$t 1312, . 8 a4 P, dives Pare Mistanaes whore KS ; 
des grey to detonate because the striker did not oontaet - 
NM TM NS MN E^ have. Cotonated 14 these : 


N the slo of ee 
forward mo AR EL SEE Us Mi a M, 
VM A3 VM Eire 40 M grass, brush, twigs "ete, 
| Caf. de, it ds believed that it must 


. etr a fair to secure e but 
no data te available on this matter., : 
EE The Launcher, Ml ps over 5 
| xw EE tie 5 olde of the sat 
e a nut amps a 
rear of the front sight. The forward e كن‎ 
3 the band e clears the rear side of the sight by about inch. 


Pe. 


jj ⁵ ²¹ GE Y RT ODE AE EISER SR S 


ILD 
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P A bun fici with ball Ad; the end - 
2 2 gas an Ui UE. of "n M e sie, te the يد‎ Gen 
forward on When firing a e gas 
* Taneher ` to "- oond, on the. rifle. ^ ^ * 


T um km egit test with bali em bi en the "rum 
launcher slid nd el was weet er 
vear face of —- frons si "e "mis allowed the launcher body .. 
to dip off t op down in front of the muzzie. 
When the — 3 N vas “fired, th Me bullet struck the 
m of the eer we د‎ T it. Plate * and 


“This defect * 1128 6 ean be easily remedied by. 
ng band wh whieh "- around ‘the barrel in 


le 


widening 42 5 
| rear of ‘she sights ۰ 


a > Since the rifle in مص‎ will 1 is 
fired with ball cartridges when the Launcher is on the rifle, 
. the Test Section believes that this is a serious defect at 

pe ge be remedied by redesign. Launchers already manufac 
similar to the one in the possession of the Test Se | on; 
should be Rodi fied in some simple manner. = 


21. Due to the limited mimber of grenade ar lab 
: fest Section was not able to gather any data on the — Y 
rites er the pointed ogive. Versus the domed ogive UN Ed 
The Test Seotion conoludes: | : 


That the MOAL rifle grenade is ~ superior 1% 


the. x qeu grenade when used as an antitank 


: dh. That the M9 rifle 2 ade is au 
: LL rifle grenade when used against 


` That the recoil oe tho مه‎ | 11905) a about 
| xod firing auos n 


à 927 Lees | when fi iring the MOM. tha 
That the e بد‎ 1 covtines of the N1905 - | 
P for T: in fii Mis : > RB Ker. —— m: as ; 


eL 
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INFANTRY. BOARD 


SECTION, 


TEST 


Grenade, “ifle, HE, M9Al, with pointed ogive. 


Same construction as grenade shown in Plate 
2, except for shape of windshield or nose- 
cap. 


A = New type safety pin. Note that pin is 
in tail assembly. 
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TE ETD N 


TEST 


The M9Al rifle grenade with domed ogive. 


Also see Plate 1. 


A - New type safety pin in tail assembly. 
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INFANTRY BOARD 


SECTION , 


TEST 


The M9 Grenade. 


A - Tape holding safety pin in place. Note 
that pin is in body of grenade. 


B - Striker protruding through the nose. 
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1210-288 
Ah 
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TE e e 


SECTION, 


TEST 


TT sie 


A - The M9Al grenade with pointed ogive. 
B ~ The M9Al grenade with domed ogive. 


Although longer, the M9Al weighs about 
l-pound less than the M9. 
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PLATE 4 


RBIS RE BEE 


| Authority NN D) oT 


The two versions of the M9Al Grenade. 


A - Pointed ogive. 


B - Domed ogive, reputed to be superior 
to the pointed type. 


SECRET. 
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PLATE 5 


Rear View of the 1941 Grenade 
A ~ Pointed ogive type. 


B - Domed ogive type. 
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PLATE 6 
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Front View of the M9Al Grenade. 
A- Pointed ogive type. 


B - Domed ogive type. 


PLATE 7 
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IN FANTRY 


SECTION , 


. 


The 3 major assemblies of the M9Al grenade. 


A - The hollow nose cap or windshield, made of light 
metal. The domed ogive shown here. 

B - The grenade body with explosive contained in it. 

C - The tail assembly, containing the fuze assembly. 

D - The safety pin in the tail assembly. 

i - The booster or detonator. 
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The 1981 grenade with pointed ogive on the 
grenade launcher, MI. 


The Ml launcher can be mounted on the Model 
1903 or Model 1917 Rifles. 
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The M9Àl grenade with domed ogive on the grenade 


launcher. 


PLATE 10 
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SECTION, IN FANTRY 


The M9Al domed ogive grenade on the launcher. 
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PLATE 11 
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يه 


The concrete-steel plate set up at 50 yards. 
6' x 6' screens to rear and rear flanks of plate. 


A - The plate. 


eL 
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A Hit. 
The concrete-steel plate at 50 yards. 


Note dust raised on the flanks by the lateral fragmentation, 


K l. 
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HOTS 


Edge view of the concrete-steel plate, 


A - Front face of well cured, high-quality concrete, 
2 inches thick. 


B - Backing plate of 1 inch armor plate. 


PLATE 14 
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Blasting effect of the M9 grenade. Fired against 
2" concrete backed by 1" armor plate. 


Armor plate penetrated to depth of about 3/8", 


me ROSIER ال‎ 
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Effect of the M9Al grenade on concrete-steel plate. 


Note lateral fragmentation pattern on face of concrete 
and 2" x 6" plank. 
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PLATE 16 
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Effect of the M9Al grenade on 2" concrete backed 
by 1" armor plate. 


À - Hole blasted completely through armor plate. 
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Hear side of the concrete-steel plate. 
A - Hole blasted through 1" armor plate, after pene- 


trating 2" of concrete. Made by the 41 
grenade (pointed ogive). 
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Armor plate 1" thick placed against a 2" armor 
plate and hit by a M9Al grenade. 


A - Hole blown through both plates. (Total thick- 
ness, 3" 
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Test No. 4, Paragraph 11. 


The #-inch armor plate. hit bv an M9Al erenade. 


A - Hole made by grenade. 


B - Note fragmentation pattern. 
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Test No. 4, Paragraph 11. 
The 2" armor plate, set 6" behind the 2" plate, 
A - Hole completely through 2" plate. 


B- Pock-marking of plate face by fragments of 
1" plate. 


PLATE 21 
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Test No. 4, Paragraph 11. 
The 1" plate, set 16" behind the 2" plate. 


A - Pock-marking of plate face by fragments 
from 2" plate. 


Note area of blast and fragmentation. 
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A hit at 37} yards. 


Note fragment ation gereens at various distances from the 
plate. 


A - Dust raised by fragments, 
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just after a burst at 373 yards. 


A - Armor plate. 


B - Dust raised in front of plate by 
burst and fragments. 


PLATE 24 


ai RAAR Me L ROI RE EL 


| Authority - NN D EA. 


4258475 


Photo of a burst at 374 yards. 
Plate ean not be seen. 


A. Note dust raised on flanks by fragments. 
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PLATE 25 
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Launcher Ml with narrow clamp, in forward position, 
as a result of firing ball cartridges. 


Note that launcher has dropped down in front of 
the rifle bore. = 


A - Standard, narrow clamp. Should be modified. 


B - Note gap between muzzle and launcher. 
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Bulge in Ml launcher. This is the result of firing 
one round of ball cartridge after the launcher had slipped 


off the muzzle. 
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The Ml launcher with modified clamp. 


A - Experimental clamp, approximately 7/16" wider 
toward the front, This prevents the launcher 
moving far enough forward to slip off the 
muzzle. 


